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L 6619-65 HA(k)/FRD/EeT(1)/REC(k)-2/K/E/eEC(t)/EEC(b)~2/RNP( k) /BWA( m)-2/ Beat hb 
Pao, /Pe ay / PL / Pik /PL-k iJP(c)/aSD(d)/4PETR/SSD/ASD( a)-5/AEDC(a)/SSD/AFWL/RAEM(a)/ 


_ ESD(c)/ESD( gs) /RAEM(t ESD(t) 
ACCESSEON WR: AP 042391 Tasco cia a maa neuiatae 


Bunkta,: Es. cre Karapetyan, R i ‘Prokhorov, he Me we eo 
\ Sec castrentenicnnctormtcorememecearemenenserenseic*” 

TILE a Dissociation of A Oe a “strong radiation field 
othe okeper. 1 ‘teor, fine, ‘Ve 41, no. 1, 1964, 216-220 


"TOPIC TAGS i. avadoctattons: photodissociation,: laser, radiation field, 
laser application, polar folecule 25 


STRICT: A ‘théoretteal. fagdatiaacion Avan: ‘been made of photodissocta-= 
+f. ‘thon. of molecules in a strong (Laser) radiation field when the photon 
energy is Less than the dfissoctation energy. Only dissocfation due 

; | to exuitation of fifeh vibrational Levels of molecules accomnanied bv 
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Mapark" created Pa the ale by & focused | 
Zhurnal: eksperinental!noy. 1 “teoreticheakoy | Hated ve bun 
964, 2003-2005. - te in nies g 
eer’ ruby. laser, air. breakdown, dielectric - breakdown, 
“beam: spark anes ae Ak ites ise fia tel 
HimentaL- Lavesti patios of: air. reakddvn: in: the focus” Fae 
hed ruby-laser beam yielded the. following. preliminary re= 2° 
e° Laser, with: a 30- ~megawatt. peak power, nad ‘an output pulse ~ 
alf-width. Of. 50° useC,: a beam diameter of :12 mm, and an output beam 
nergy of Le 5: js. ‘The elongated spark. ‘produced ‘in the air had an axial 
length. of: 1L0——15° nm}. the. threshold power sufficient to cause such a 
‘spark: was: ‘found to be’ 510: megawatts... : The: eptire- ‘air breakdown process _ 
Was. ‘photographed: With a high-speed SFR- 2 camera at 625,000. frames per 


econd.. ‘The. resolution. thus © obtained | was, hovwever,. Anedequate to ana- 
Card 1/2. Bs : 
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sting initial. perlod of ‘the discharge. It was 

the laeser-output energy. passes through the focal. 

s absorbed ina small: volume near the focus of the 

of the laser is liberated in’an initial volume esti- 

‘«-. The: laser beam creates a radial shock wave which 

n of channel formation in the usual spark discharges. 
A. spectroscopic analysis showed the Presence of singly charged NII 
and OIL, as well as atomic nitrogen and an Hy, line. In contrast to 
the spark, that involving the-laser is characterized by a strong, con- 
tinuous background, and by very broad lines, most of which are unre- 
solved multiplets, These characteristics indicate a high electron con<-— 
»centration in the laser spark, reaching 2°10!8 em73, The spark tem- 
‘perature, computed with a fairly low accuracy was 30,000—60,000K. 
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- = Ave Maxetzosyan, Re Me P: menav,- ie 
A. Hee 8 ychugoy» VA. a 
“Transfant: ‘processes: “in. ‘three-level radto~frequency masers pe 1. 


“gharaal: ekeperinencel'noy 1 £ teorettcheskoy ftztkt, Ve ‘Als 
1964,: 2055-2063. Sore SiR See ge 


ae 


three-leval- paramagnetic. ‘masere,- The iesecetyarise to a certain 
extent ts: ‘also applicable co the optical ik nest: The.active substances 
used: were -rubyVand - ruttle! (T102) doped with Cr3 The emission from 
the ruby. and rutile masers wag in the 21- and 10-cm Yanges, respective- 
ly. The concentration of Cr?” in ruby was 6,03% and in rutile 0. 06%, 
and both masers.operated at a temperature of 4.2K, The experimental 
Fesults indicate that the steady-state amplitude is reached after a 
series of transtent damped oscillations with aupeaduent exponential 
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he di eeerencea.. between. the. stages: ‘o£ tranetent- fa 
and: rutile. masers are discussed, - A. theoretical analysis of 
‘ransient processes in masers is carried out on the basis of kinetic 
quations similar. ta those used by H. Stats and G. A. de Mars (Quantum 
lactroates, Columbia. University Press, Ne -¥.,. 1960, 530 pp.) but 
e@ : 1 three=lavel: maser, A solution of a system of non= 
“Ls /obtained as a linear. approximation in analytical 
: “The: theoretical - computations ‘agree well with the experimental 
data. The results indicate that in a ruby maser oscillations with 
mp Litude. equal ‘to,’ er higher than, ‘the-steady state occur. In the 
ase of large deviations of the population and amplitude from the 
-steady~state values, nonlinear effects- are very likely to occur. 
‘These, in a ruby maser, cause nonsinusoidal oscillations at the start 
‘ofa transient; the duration of the first peaks is considerably shorter 
than the duration of those near the steady-state Level, where . 
oscillations approach a pepusctdat fora Ortg. art. has: 12 formulas” 
cand 4 Figures 23+: = ce 


ASSOCIATION: “Pizicheskty tnstitut: re P. Ny Labadeva Akademif nauk . 
/ SSSR (Instttnte of Phystea. Academy < of Sciences, 555K R) - 
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E27N3-65 © waD/ewa( i) /ewa( J) /EWP( 0) /B1I(2) /ewr(m) /eEC(e)—2/2/EEOC ¢) /awPCi)/ 
i rh 27 (m)=-2/BWA(b) sarily apt ll P. 
ACCESSION NR: AP4016504 — . Biliosie oeaees 


The ¢ euetpy of internal  eyiiee 6 of oscillation in a laser (ru by 6 
line rod containing 3 + 0.5) x 1072 at. % Cr) was determined by analyzing the 


1 fharinal ananrse ananmelatad fa bn ccc, weet 9 ee at . 
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cted emission, to the loas of particles with metastable levels to the 
“erystal lumineacent glow, and to the generation by internal types of oscillation. 


‘ha fletirna achaua tha hact anardu amittad undar diffarant anaratineg canditinna: 
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(Corr. member AN SSSR) 


i: TITIE: Passage of electromagnetic waves through bismuth 
i, SOURCE: AN SSSR. Doklady*, ve 156, noe 2, 1964, 298-299 


| TOPIC TAGS: electromagnetic wave, magnetoplasma oscillation, electromagnetic 
':) wave penetration, standing wave, bismuth ; 


‘* ABSTRACT: ‘The possibility of penetration of electromegnetic waves through bis- 

‘; muth was pointed out previously (@g.,E. A. Kauer end V. Ge Skobov, ZheTr 45, 

‘| 3963, 610. It has been previously detected by Me S» Knaykin et al (ZbETF 45, 

‘| 1963, 1704) by reflection from the resonator in en arrangement for excitation of 

|i magnetic plasma oscillations. The present authors have demonstrated the penetra- . 
; tion by ‘recording the radiation after ‘passage through the specimen. The apparatus . 
i! consisted of two strip resonators having a common wall made of a bismuth specimen - 
‘| (23 mm dfom, 14 om thick). At 1.6 K, with the apparatus in a magnetic field, 
‘| the oscillations in the first rasonator (9600Mc) produced oscillations in the second 
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ACCESSION NR: AP4036720 . 


strength, In the absence of magnetic field, or during the increase 

:; in the specimen temperature up to 4.2K, the penetration of electro~ 

| magnetic waves was not observed, Orig. art. has: 1 figure. , 
4a 


¥ resonator, The power transmitted depended on the magnetic field 


ASSOCIATION? Fizichaskiy institut im, P. N. Labedava Akademii nauk 
SSSR (Institute of Physics, Academy of Sciences SSSR) 
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ACCESSION NR: APLOL139T 


: AUTHOR: Maxtdrosyan, R. M.; Prokhorov, A. M. (Corresponding member AN SSSR); 
. Sorochenko, R. L 
TITLE: Application of aq 


Doklady*, Ve 156, no» 6, 1964, 1326-1328 


“antum paramagnetic amplifier in radioastronomy 
i SOURCE: AN SSSR. 


TOPIC TAGS: quantum paromagnetic amplifier, radioastronany, hydrogen line, 
“‘ radio .wave fine structure 


amplifier (QPA) (see T. V. Jelley, Microwave 


J. j2 (1962)) consists of two coupled resonance circuits of the signal frequency 
tral radioastronomical studies which do not require 4 broad 


thors used this amplifier in connection with the een-reted . 


radio telescope of FIAN for obseryation of the 2l-cm radiation of neutral hydrogene 
‘The active substance is A1,03:Cr in a perpendicular orientation of the trigonal 
axis with respect to the extéxrmal magnetic field of 2000 Oe. The general noise 
’ temperature of the system is expressed a5 & function of the noise temperature of i 
the components. The results indicate that QPA permits obtaining detailed informa- | 


‘tion on the radiation profile (fine structure). Orig. arte bas: Jj figures. 
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3976-65 -EeG (3) / AC D/E WwP( 1)/EuT T(m)/ /a80(ie)-2/2/B80 (+) /eue(%e)/ a 
_ EES (b)~2/BWA(m)~2/EWA(h) Pa-h/Poek/PPoh/Pieh/Pl-4/Peb AS mo).2/2Pe 
ASH(a)~5/APGG(b)/RAEH(a)/28 aes, pee ts (mp)~2/4¥STR/ESD/ 
: : Woz 0/ea/eernoe/ de2 i 0828 


+ Kulevakiy,, i a Sokolov, aK Ke Prok-. ace 
i g member AN, rBBSR). 


were set ata distance cf either. “100. im Aconcontric. 
x. 500mm (confocal. cai) 2 ‘The ‘Spectrum, was. eS aweD eS 
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domly. varying. - frequencies. are. "genereved. simultaneously, a laser with | 
ext: ‘érnal spherical ‘mirrors. emits, a: single component. with width not 
- than’ 0 1. cm™} and with a -frequency variation- that consists of ~ 
ab rape? jumps ‘imposed on a monotonic: decrease. This is attributed 


are" EO changes: ‘in the optical. properties of the ruby, due to the in-~- 
eae rease. in-its. temperatures. during the ‘Laser. ‘Operation. Other fac- 


Sor $84 such: -as internal. stresses, may also. influence the frequency i 
The -authors. ‘thank. T.N. Zuba _Zubarev. for a-useful discussion ay 


3 Institute, ‘Acadeny: of Soutncas S800 
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: ACCESSION NR: AT5018647 wG/6s UR/0000/65/000/000/0216/0227 1 
| AUTHOR: Prokhorov, A. M. (Corresponding member AN SSSR, Laureate of Hl 
| Lenin Prite"—a ; 


' ureate Of Nobel Prize) 
TITLE: Quantum electronics 


'| SOURCE: Radio 10 let (Seventy years of radio); nauchno-tekhnicheskiy sbornik, 
| Moscow, Izd-vo Svyaz', 1965, 216-227 


zt TOPIC TAGS: quantum electronics, quantum generator gS 
| 


ABSTRACT: Modern quantum-~electronic devices, their principles, structural 
“| parts, and operation are briefly reviewed: Systems with inversed population, 
. | and the principle of stimulated emission. Maser, an elementary description, 
| Ruby quantum amplifiers. Ruby laser, an elementary description. Gag laser. i 
| Semiconductor laser. Prospects of laser generators and monochromatic- : 
radiation receivers, The article offers an elementary account of the state of the | 
i | art. Orig. art. has: 5 figures and 13 formulas. 
a | 
“| Cord 1/2 
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AUTHORS: Ginsay, Ye, Me; Teteova: N. As§ _Prokhoroys.As A. Me 


| RTTEB: An arrangement for measuring the coefficients of reflection and trans- i oe o 
| parency of substances operating in monochromatic radiation in the millimeter and” 
“submillimeter range : 


SOURCE: Pribory i tekhnika aiciparinonta , NO. hy 1965, 140~143 


wy TOPIC TAGS: short wave radiation, reflected Padietion) transmission, glass ’ 
+i pletiglass; polystyrene/K8 glass 


a ABSTRACT: The authors ‘describe a setup for producing monochromatic radiation in 
tf the range of 1— mm, designed for measuring the coefficients of reflection and 
.-. .) transparency, An electron tube operating in the desired range transmits its radi- el 
|. ation along a metallic waveguide to a multiplier head of semiconducting material, 
The mouth of this device is at the focus of a spherical mirror, The radiation is 
then directed to a diffraction grating. Depending on the purpose of the experi- | » ae6e 6) 
| ment, the radiation may then be reflected from another spherical mirror into vari-|— [io 
) ous optical systems. The suits design of the setup is illustrated in ies a ee os 
‘| wst : — 


Br 
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L 2934-66 


ACCESSION HR: APS5021348 | “ oO} 
of the Enclosure, The setup makes possible the production of radiation in either | 
converging or parallel beams, and the use of dielectric waveguides permits the | 
| radiation to be transmitted to distances of several meters from the device, Pre- | 
| Liminary measurements were made on the transparency and reflection of several sub-/ 
| stances, Coefficients of absorption were found to be 6,8*1072 and 3,0°10 ~ for | 
| plexiglass and K-8 glass, respectively, for a wavelength of 2 mm. "The authors ; 
: thank Ye, N, Bol'shakov for his aid in building the device, Ye, A. Vinogradov for | 
: useful discussions, and L, K. Kiselev for participating in the work of setting up 

| the equipment and for adjusting the radio enginesring apparatus." Orig. art. 

i has: 3 figures and 1 formula. 


| ASSOCIATION: Fizicheskiy institut AN SSSR, Moscow (Physical Institute, AN SSSR) 


| SUBMESTED: -O8Tunéh = NCL: OL SUB CODE: op, EG 
NO REF SOV! 006 OTHER: 002 2 amp press: 4/09 = 
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“Fig. 1. Setup for measuring reflection and Seana perency 


a ~ EPP-09 Automatic recorder; b - amplifier: and synchronous ‘* ¢’ 
“detector; c = optical acoustical receiver; K = electron tube; ~-: 
/Y multiplier; M - modulator; R, and Ro - spherical mirrors 
“(go = 280 mm, F = "750 mm); Ly, L2s L3 - short-focus polystyrene 
_ lenses. A = 7h mo, F = 60 mn). 
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ie) /FBD/ENG lr }/BWE(1) /EEC(e)=2/EEC(t)/T/EEC(b) 
Pm=4/Pn-4/Pom4/Pf-4/Peb/Pi-4/Pl-4  IJP(c) 
: . ~  UR/0386/65/001/001/0005/0009 


FB 225265 EMAL 
_ BWAG)-2/E9ACh) Pal /Pr 
"UV ACCESSION NR: AP5013663 


Voron'ko, Yu. Ko; Kaminskiy, Av As; Osiko, ¥, V.; Prokhorov, A.M. 
oa bao coe eee er eae care aa : 


“TOPIC.."2AGS: "laser, calcium “fluoride, calcium fluoride: Tasers stimulated emission, 


} cohe en igh 


BSTR The: present’.article,in’the. form ofa letter to. the editors, provides 

i‘preliminary data on 8: Cabet Hott laser operating in the middle of the. visible 

“Yapectral- range (at-5512° {ata temperature. of 71K “he faces of the 7.5-cm-long 
! Jaser rad were coated with layers of a dielectric material. The diameter of the 

| faces was 6.5 mm end their transmittivity et the oscillation wavelength 0.12 and 

: 0.7%. A xenon lamp was the pumping source. Laser action was achieved in samples 

| with en Ho3t concentration of 0.4%. The oscillation threshold wac 1200 J. St lmu- 
| lated emission was due to transitions between the 55, level and a Stark component 

lat the Sr level ahout 370 cm7! above the ground level. ‘The exact wavelength of 
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1SS¢ Fizicheakiy institut fei. By Re ‘Lehedeva Akadenis nauk SSSR “(png sics | 
tnotitute, Academy of Seiences SSSR); Institut yadernoy fisiki Koskovakogo goouH 


darstvennogo universiteta (Inatitute of Nuclear Physics of Moscow State University} 
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B560=05 "EWA (KE) /PBD/ENG( x) /Ewt GQ )/BEO(e)=2/EE0(£)/1/ 
(BaR(m)~2,"Sva(h) — Puel/Pn-h/Po-/Pt-l)/Pae=2/Peb/Pi-h/Plel JP cc Aaa . 
|ACCESSIO“ HR: AF5013671 uR/0386/65/001/001/0039/0041 

7. 
AUTHOR: Petrov, Yu. 8.; Prokhorov, A. M. 2 “/ 
TITLES ‘o-micron laser F eo 


SOURCE: Zhurnal ‘eksperimental 'noy i teoreticheskoy finiki. ‘Bis'ma v redaktsiyu. 
Prilozhenlye, v. 1, no. 1, 1965, 39-42 


| 

4 

q 

‘TOPIC “TANTS = fr laser, gae laser, helium xenon acer | 

ABSTHACT! ‘The authors first diccuse qualitatively the feasibility of a lacer oper-| 
ating in the far infrared and using a gas dischrge. Although in the design of gas | 

Jasers fur the far infrared attention is usually paid to close levels of the higher | - 

. | steses, (lt is noted that in Xe overlap of the p and d series takes place even for |» * 

2 co aS atac ae ee es ee Pee een, See peed cy 2ae a2 2 es —_o 2 
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frequenty digcharge-and with internal confocal silvered mirrors with reflection co- 
‘} efffeients 100 ‘and. 95%. the substrates were ‘oY cryatalline quartz. The length of - 
[the discharge quartz tube was 1.80 w and the inside-diameter vas 6 mm. “the 
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TLE: Jnvestigation of the stimmated emission. in CaF, :Na2+ - @rystels (type II). 
: room: Temperature os 


‘ghutned eksperimental noy’ 4 Anoreticheakey: fiziki. - Pas lina wade dyu. 
ly Bi 1,:no. 2s. (1965, ae ois. and, insert A 


Peeodgaitant sit bi aletun ‘ompeuna: atindletea- entseion, parmegnetic Tecer: +6 
room. ‘temperature ‘Vaser. 


{ACT The: ‘present’ Sorc: “a con tintietion: ‘of: earlier ‘Yyésearch. (ZhETF, 46, 1964, 
36) ‘in which: the authors obtained ‘stimulated emission at V1.0h7 yp in Cab: iné * 4 
1 (type I): crystals: ‘at 300K; gives preliminary results for laser action at 11.0885 -_ “4 
in CaF, wd?* (type II) crystals at 300K. Type II crystals, unlike type I crystals, | 
ee contain vaxygén ions in thestructure of thadrneodymium optical centers. The working crys- | 
tals, which had 0.2—0.5% Nd3+ concentrations, were: ‘in the form of cylindrical rods : 
-having polished ends with an accuracy of 115". fe diameter end length of the rods 
j were 6.1) mm and 75 mm, respectively. The optiéal resonator consisted of externally 


-LCard..1/2._. 


ene ne ED 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4 


El 


mm; ;. 


ie 20am am ne ie A SrA ttl Maite Ia hanna 


Og0 Gosudaistvennogo universiteta 
versity); Tizicheskiy institut 
Acedeny of: Sciences SSSR) 


. SUB CODE: EC, 5S 


“ATD PRESS: 4015 


tb, 


Ss a . LR esta yee 
VR tas cree ee te "he . ‘ 
fe BUSTA AD RS ad Nien ot a an ees seas OEE ama as 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120012-4 


9) -2/HP(K)/ 
“TIP (e) WG 


“ aes0i00l2 aye ee oa ~ seen /oero.800%.| 


: ‘iio Kitna, Aa aw Kornivenko, be Sey + Litvak, De Me D. M.j Osiko, V. Ae; 
Prokhorov. Ae ue 


‘ARS' : ign and certain. charatteriatics of :a CW CaF: agers laser pumped = i” 
by: a jiointisource” ‘are described. A-superhigh-pressure continuous xenon lemp, the 
 TK8Sh--1000. placed in an OKL-Wa standard cine nrojectinan fi}iminatar uae uced ae | 
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tranadissivity” of cprodiuitaty sf Po: wadiize acattering ; ail the iideteer sides 
“Stimulated emission of Dy** in Ca5, was observed gt 23,590 2 10 
“and was due to the $37-35 Iq transition. The lifetime of the excited °, level at 
300K was * 120 Usec and at the liquid nitrogen temperature, 14 msec. The beam 
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pion centers in crystals ‘4 
| Teen 


ne - urnal. gapollgonal oy. 4 ‘faoreticheskoy fiziki. ‘Pis'ma v redaktsiyu, 
|Prilesheniye, \ ve ly no. me 1965, _33- 39 


y geiid-dtacs lasers: fodayt tsa: uuyatal dessa: 
For. -varlous. reasons such> ‘crystals “behave quite differently, 
mid: tudy:. analyzes rare-earth. active centers to determine the most desirable 
i types..: '- A -méthod® ie proposed for studying the Stark structy e of the luminescence 
ispectra: oF rare-earth doped crystals (in this case Caf2-Br?") in which the indivi 
dual. types. of ‘centers are selectively excited. The experimental equipment : 
foonsists of 38 Mercury lamp, ‘Lenses, mordchromstor, “glass Devar, quartz 
‘ light conductors, test sample; prism, and s spectrograph. The monochromator 
is capeble of BRS CUAHE a band with Bettoyiatn of ve A fron a continuous spectrum. 
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d iynamic Seticos. are” ‘ased: in: Oprouneing excitation: in the first, 
ion: dis ‘produced in'a preselected. ‘absorption. line; inthe ‘second, the wave- 
engi:hs: “of: ‘the excitation: ‘Light are scanned, ‘The ‘dynamic luminescence spectrum for}. <5 
ne t:ransition ‘at® “TTSK of CaFz doped with. 3% Er i shown, and the related ab- 
‘sorption apectrum is compared, Three different Er?” centers were studied, and ex- 
citation in each line of these systems was found to produce identical Turd nescence 


| spectra. A, typical microphotogram . is shown 
pare 
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| ORG: Institute of Electronics and Computer Technology AN LatSSR, Riga (Institut elektroniki 
i vychislitel noy tekhnikd AN LatSSR) ERIESE EE IS 


TITLE: : Protection, control, and failure indication on semiconductor unit reliability testing, 
- rz 


stands 


‘SOURCE: AN LatSSR. Institut elektroniki i vychielitel'noy tekhniki. Trudy, v. 8, 1965. 


_ Avtomatiki i vychislitel'naya tekhnika, 123-130 
TOPIC TAGS: test stand, semiconductor device, circuit reliability, reliability engineering 
A ex circuit malfunctioning is usually caused by the failure ‘of one of the 
| -eircuit components. Component failures are most often caused by short circuits or breaks. 
The article discusses the consequences of such failures and presents specific circuits for the 
protection, control, and failure indication on semiconductor unit reliability testing stands. 
The system incorporates 1) 2 short circuit protection and indication circuit; 2) 2 power supply 
voltage surge protection circuit; 3) a maximum voltage limiter; 4) a current and voltage 
overload circuit; and 5) a pulse generator malfunction indicator. A design for the overall 
protection of the entire testing stand is also presented. Orig. art. has: 1 formule and 7 


figures. 
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. ve AUTHOR: Martirosyans R. Meg Prokhorov, A. Mes Sorochenko, R. Le rox 


ve a Ee § 2 AO oer } LS £ 
os, PISLES Radio spectrometer for 2i-cm wavelength With, paramagnetic. amplifier” poe i 


|” SOURCE: TWU2, Radiofizika, ¥- B, no. 4, 1965, 699-703 


pie : TOPIC TAGS: radio apectroscope, radio astronomy y, quentum device, amplifier stage, 
>t paremagnetic ion, hydrogen line, maser rata ae 
. 3 | 


ae go 
": ) ABSTRACT: The authors describe & apectroneter intended. for the investigation of 
the hydrogen radio lines, using 4 paramagnetic amplifier with twa coupled 
| 1420-Me quarter-wave strip resonators. Ruby with 0.04% Cr3* concentration was used 
| as the active medium. An external field of 2000 oe was produced by a guperconduct~. aa 
| dng solenoid with winding of pure niobium. The gain of the amplifier when working |. im 
‘with a radiometer was 16—m018 db at a vandwidth of 7-~8 Mc. The gain drift after. 
: 30 minutes of operation did not exceed 23%. A block diagram of the radio~ © ae 
‘ spectrometer is shown in Fig. 1 of the Enclosure. Modulation was by switching the — 
. input of the paramagnetic amplifier from the antenna to & dummy resistor equal to | 
Cord 1/3 
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the wave resistance of the coaxial line. The amplifier was awitched to the radio-~— 

meter circuit with the aid of a circulator with 0.2 and 20 db loss in the forward ; 

- and backward directions, backed up by 4 ferrite gate for better decoupling. ‘The . ; 

.: gtabilization and calibration of the equipment is briefly described. Tests have _ 1 
: demonstrated the ability of the apparatus to disclose fine details in the radio 


' Jine profile. Orig. art. hast 3 figures. {oz 
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Sept : . . 
es Fig, 1, Radiospectrometer block 
a aes _ dlagrem : 
“o> 49. Antennas 2 = noise gen.; 3 - directional 
coupler; 4 ~ modulator; 5 - Dewar with ‘duaay 
jload; 6,16 - ferrite gates; 7 - aodulation 
ifreq. gen. 3 8.,9,13 - phase shifters; 10,11, F 
A], :12 - pulse shapers; 14 - quant. paramag. ampl.;- Ra GN 
"15 = circulators 17 - freq. quadrupler, 15 - : : 
tiogx freq. multiplier, 19 - buffer; 20 ~ first 
CLA Ura tI “heterodyne gen.3 21 - first mixer’ 22 - if ampl.j 
“23 ~ second mixers 24 - contin, tuning heterod.} 
25 = 1000 kes timor ger,} 26 ~ mixer, 27 - 250-; _ 
- kes anpl.§ 28 - detector; 29, 30 - suppl. ampl.: - 
“tand broadband output detector; 31, 32, 33- + 
‘modul. freq. ampl, synch, detector, anu broadb.; 
‘output recorder; 24, 42 - 3d haterod. of narrow: 
“Tpand-outputes 36,39 - 2d if amplif.; 35, 43- | as 
;age; 37, 40 - Sd mixers; 30, 41 - quartz file | . q 
_iters; 44 = 10 kes timina pulse sixer} 45 - i | 
‘harsonics group ampl., 46 + narrow pulse tas 
‘shaper? 47 ~ 20 kes gan.; 48 ~ 5 kes aapl.; i 
ae . 149 - detector, 51 - timing relays 52,59 ~ i — 
~ us reo 2 ae 2 Enarrow band chann, detect. 53,58 - wodul, : 
ua ier i" Prag, ampl.§54, 47 ~ synch. dete; 55, 56 - 
+ ngrrow band channel recorders. : 
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AUTHOR: Bagdasarov, Kh. 8.; Voron'ko, Yu. K.$ Kaminskiy, A. A.; Osiko, V. V.; B 
Prokhorov, A: ‘i aH 44 rT yf 


| | TITLE: ‘Stimulated emission of neodymium-doped yttrofluorite at room temperature 


SOURCE: Kristallografiya, v. 10, no. 5, 1965, 746-747, and top half of insert 
tfacing p. 743 ; 


TOPIC TAGS: solid state Laser, neodymium, yttrofluorite, stimulated emission . is ae 
| ABSTRACT: Certain basic characteristics of a neodymium-doped yttrofluorite ; 
(CaFp2—YF3) laser operating at room temperature on two wavelengths are described. 
The present work is part of a study to improve the opticel properties of active 
materials for fluorine-compound lasers. Type I CaF2—YF3 crystals with 0.1—0. a 
{(by weight) concentrations of Na3+ were used. Generation at 110461 and 10640 
corresponded to threshold energies of 1130 and v35 j, respectively, supplied to a- 
' standard IFP-800 xenon flashlamp, ‘The flashlamp was surrounded by a tubular glass 
» (ziS-17) fister in order to prevent undesirable aging of the neodymium. The space | 
| between the flashlamp and filter was filled with cooling water. The working éryatals 
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were in the form of cylindrical rods with polished ends (parallel within 10—20"), | 
each v75 mm long and a6.5 mm in diameter. Confocal externsl mirrors were used whic 
had an..0.9% transmission at 1.06 p. The mirrors were 20 mm in diameter and had a 
vadius of curvature of 500 mm. The linewidths at 10461 K and n106h0 R were 10.8 cn! 
and 9-3 em=!, respectively, at 300K. The most intense luminescence was due to the 
4p37o > “Tai/2 transition, and the lifetime of the excited “Pa/2 state of a 
CaFo-—YF3 crystal with o 6.5% Na3* concentration at 300K was vl msec. The results 
show further that. the generation in the described system occurs at a considerably 
lower threshold than in the case of known crystals based on fluorine compounds. sa 
Amoti¢ previously investigated active media, only CaW0, :Na3t+ and Gd203:Nd + are he | 
to lase at two wavelengths at 300K with lower thresholds. Origs art. has: 3 oa . 

, : YK 


. 


ASSOCIATION : Fizicheskiy institut im. P. N. Lebedeva (Physics Institute); Institut 
‘kristallogragii AN SSSR (Institute of Crystallography, AN BBSR) ud 
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THOR: : verev, Ge Mal ‘Prokhorov, A Mot Shevchenko, A. K. 8 


‘TITLE: ‘Baramagnetic netic amplifiers and generators with optical pumping (Review) — 
. Se gs 
jBOURGE: : ‘Radiotekhnika i elektronika, Ve 10, no. 5, 1965, 788-803 


‘TOPIC. T.AGS:. pareinagnetic amplifier, paramagnetic generator, optical pumping, ' r 
ruby. lasur,. Peremagnetic laser, oo arsenide laser. 


sources ;: this: review: ey quantum: paramagnetic amplifiers FOPAY. and’ quantum: para- 


imaonetic ceneratora {OPG) conariata af thare aactiana: enantal. Pastures AP unin 
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‘submillimeter band; (2) ‘Low sfiperaiucce are required for the steady-state 
“operation of QPA and QPG; OP power may be reduced to 0.1 w; (3) Inversion can | 
be obtained with ‘kv. /kT. < 069, i.e., with rather high temperatures undez pulsed | 
conditions’ anda constant “magnetic field; (4) Cramers! doublets having a high 


‘relaxation time are moat suitable for obtaining inversion of populations; ; od 
US’ Ahenentinn in tha «eeatal lattican alll nat neactide canatrictine QPA and ORG © ‘ 
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spect::e of the indicated six compounds were investigated. Typical data on the 
frequimcies and relative intensities at the maxims of the most intense lumines- 


cente Lines are listed in Table 1 of the Enclosure. The line widths given are 
for @ temperature -150C, when the intensity of luminescence increases noticeably. 
at ceSPictants of negative sisorpiion weee astimatet fram the absolute liminee- 


vence brigntress of tne invesvigated substance by camparing the luminescence in- 
tensity with the radiation intensity of a source with known absolute trightness 
at tre same wavelength. The results are Liated in Table 2 of the Enclosure. It 
15 pcicted out that the data devend on various experimental conditions. In tne 
case of the complex Eu(BA) a spiked generation mode could be attained with a 


1206 Joule pump power. "T : authors are grateful to V. V. Kuznetsova and L. A, oe 
Novikove for synthesis and supply of same of the investigated compounds.” Gri 

ae ee ae 
art. bas: 4& figures, 1 formula, and 2 tables. [325 
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acteristics. of a ruby laser with pulsed Q-modulation 


ghurnel ekeperimental'noy 1 teoreticheskoy fiziki, v.48, no. 1, 1965, 


‘TOPIC WAGs: © ruby. leser, laser, Q modulation, Q@ spoiler; laser experiment, leser 
eam sjectroscopy, laser induced air breakdowl 9 


x 


ABSTRACT: “An experimental study hes “been made of e ruby laser with an output 
power ‘of up to-50.Mw for @ pulse length of 40—50 nanoseconds. The ruby rod wes 
“115 mm-long, 12 mm ‘in diameter, water cooled, and coated et the ends. The Q-modu-./-° 
‘lator was a total-internal-reflection prism rotating at 425 rps. The semitrans- _ 
parent mirror Wes of the chemically deposited dielectric type, with reflection coq. 
efficient varying-from 70 to 16% (sutstrate without coating). High-power pumping ‘ 
produced two seperate output pulses. Gein was plotted as a function of pumping 

- energy, using an elliptical reflector end anPLEP-5000 Lamp 17 The value of gain was’ 
Ola teat eb enannat ta dhe theachald saver and various reflection coefficients 
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It was: possible to obtain a gain over 

e crystal with- coated ends. Using the Q- 

obtained with-a K-98 glass substrate without 
The experiment thus 


at low power, 
“and narrowed down to : ower. .A mirror substrate less 
‘then 3 mm thick produ I wide with very good directivity. 
+ This is considered one of the most convenient methods of producing nerrow-line 
“giant pulses at room temperature. Focusing of the bean in 
“output powers of 5—~10 Mw. An uncoated mirror i 
the spark experiments, Orig. art. has: 
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cxapertaontal ‘ney fe teoret scheskoy finde, ve 18, ‘Ro. 2, 1965, - 


CaF. AL Fi. ‘Johnson, J+ AppLs Physic. Me ag ae 1962) ice 
e(2nETF:v. 46,. 286, 1964); the authors report experiment: al Kre- 
val study of this stimulated enisaion at: temperatures from 300.to : 
estigated in crystals. ‘with. na3t “fon concentrations from. 0.02 to 
ait in a fluorine atmosphere by the method of. lowering the cruci=!. we 
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é ow 100 re! ‘haveati gation. “The. Serre light was applied by. ae. 
Re on flash. lamp, : the ultraviolet: radiation from which Was cut off with a yellow file: 
be ‘The spectrum | was: recorded with a spectrograph. with a grating of 1200 lines/mn,{} © 
ba ; ich. extended» to. LOT: The. ‘wavelength could be measured | Be 
i 
4 


¢ith: “accuracy £ ‘*-Q.1 ‘Ay The stimulated emission was detected with a photomultiplier 
th ‘oxy gen-ceciun Ghotocathoda;- Crystals 75 mm long and 6.5 ma in diameter with ; 
polished’. cylindrical side surfaces were used in the investigations. The cavity con; 
sisted cf a -erystal ‘coated with 13-layer dielectric mirrors. Only one line, 10461 , 
was. ‘obser rved-at ‘300K for all the crystals, except those with an Nd 3+ concentration of 
approxiniately 0.02%. The additional lines had wavelengths of 10448.2, 10466.6, 
houso. .§.,-10507.9, and .10650.1 R (there were slight vaeriationa in these values from ! 
crystal to crystal). The line widths ranged from 0.1 to 0.9 cm 1, and increesed by ' 
poproxinateny. 2.5 times as the concentration increased from 0.07 to 0.7%. The re- 
re. compared with data on the EPR of the Nd3+ ion, and it is shown from the 
SPR deta thet as the Na3t concentration is increased, @ rhombic symmetry becomes su- 
impoiied “or ‘the: ‘original ‘tetragonal symmetry -of the environment of the ion. Some ; 
the additional lines observed'in the crystal can be attributed to the influence of 
syumetry. ‘Tt 4s also shown. that emission from the upper and lower levels is (|* 
ht ed by ‘the rhombic and tetragonal symmetries, respectively. ‘The authors thank 
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ACCESS OH NR: AP5010503 JP cas /es [ok /00% /1084/1086, : 
CESS. ee 
AUTHOR: Bunkin 2 F. Yes > Prokhorov, A; M. 2 ! 


: TITLE: the e pee of multiphoton processes in limiting the maximum power output 


: desers__ ED AE 


pont i “gaurned ‘ekeperimentel!ncy # ri 


teoreticheskoy fiziki, wv. 48, no. hs 1965, | 
é 2 { 


tics. “multiphoton vos iea 
laser ctucaleted caisdione ienldwear ap ; 3 
ey fers GaAs laser, semiconductor laser, injection laser, junction leser 


B51 i 
" ABSTRACT: It ‘is. pointea out that en inverted population cen Oe te es | 
-¥espect to one transition or to @ group of a few oe cat phe 
“yeiftee of @ one-photon transition responsible for he echi ievenent of population 
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power of 10 kw. Phe | - 


peu ~ BaP AS Seg ee Pe ee ae ou 
5 108° ¥/om nding. to a Gels laser maximum of put F ne wes found 
ase 1 Ne dtqah Of & Bae jaser unl et ne rere onan ge multiphoton 
maximum ae ce tne : 

to te 2 x 105 me. Therefore, 09 O ee a ruby leser per unit volume of laser 


- ss tanbdian 
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oe " wi/0056/65/048/005/1260/126 i 
— ce 


Be 


2 aly "paramagnetic 1 jaser laser 4.5 oecees 


ental. study’ ‘of ‘the: lifetime of" the exelted: 4P5)2: state of « & 
a -CaWOy- ‘erystals was made in the -300—b.2K temperature range and 
rations. of nas* ranging from several thousandths percent to a 
rs ‘ 4 Of the. fact that CaF2 ‘and Ca, crystals are used for lasers . 
rating at ro emperature,. analysis. was jmade of the effect: of. aonradistive 
yausi'tions’ on the. reduction of lifetime of the excited “F3 {2 ‘level. Experirents 
| were “earried out-by means of a taumeter (fully described in the article) in which 
Lye : anging- of ‘crystals: and control of temperature - are possible. The experi- 
“mental results, shown “in ‘Figs. 1 and 2-of: ac Enclosure, indicate the follewing: 
‘L). nerease:. An the “concentration, of: ak fons: in CaF causes ‘a reduction in the; 
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Fie ais Li rebimerot of =: 
ioe “B3. s = of. : 


centration. of. nective cen= 


jters. (continuons. line.” 
(corresponds, ‘to 300. aa 
‘dotted . -Line + ~- tt and: 
Ae - at 


“Of ‘temperature: ‘at naj? 
oncentration. og a: Mh. 
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ACE) / G(r) / BTC) /BEC Ux )-2/0/8EC(b)=2/ENP(k) /BWA(m)-2/° 
aC = Bank /Paats/Po-k/P2-4/Pab/ Pi-4/Pl-4  SCTB/IJP(c) WG 
APGOLGSIL aac hia aa Gr aad 


‘AUTHOR: “Yoron'ko, Yu. K. 3 abet Ls G. M.; Prokhorov, A. M. eA 
cesarean orkrmer oreo ronan een ges opesmepecseanass o_o d : 


Janets 


ABSTR, ci: ~The: ‘authors. ‘obtained stimulated emisaion from ErS+ ions in CaFa crystal — | 
; three: wavelengths inthe region of 1.7, and also near 1.26». No emission was 


_ } abtai: red near 1.64, as reported by other workers. The investigated CaF single 
oA -ervatal. containing -0.1% erbium. was grow by lowering the crucible in a fluorizing 
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WIth SIIVETECU Cnihbe BAw 


exp. At about: 1000 4 threshold energy 


citation was novides a a xenon flash 1 
When excitation was inereesed by a factor 


enission cecurred at 1.715 and 1.726 pe 
| of 2 above threshold, emission occurred et 1.696 and also at 1.264. To identify 
the possible laser mechanion, experiments were made with filtered pump mb These 
{ 


exper.ments showed that the laser action at 1.7 u is due to the *g', a/2 T'e/ 2 
een the 


lewane tian af FrSt. taser action at 1.26u involves transition bet 
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Amidenentel: ‘Gnavarkevt sein: ofr. 8: CH eoaveduncdosea CaWOu 
, evyating ‘at room temperature, are described in detail. - Single |. 
grown ry he Czochralski method. The CeW0, mixture was prepared by 


ing materiels were ammonium. paratungstate and calciun a: : 
4 éhioride, spec fined for this purpose. | The neodymium-wes introduced in the je io 
foe AO a Ki new ool wheal. oo Na WO. uaa dntraduced into. the melt in a concen-|{ 
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2) end its absorption spectrum were considered. A crystal 5 mum in di- 
ver end ib mi long with an Nd*+ concentration of ebout 3.0 percent, was selected ; 
r the laser. The lifetime of the excited state 4F3 /2 of this crystal at room tem- 
erature and lower was 172 +2 psec. A xenon lamp was placed at one focal point of | 
ayyelliptical reflector, while the working crystal (ZhS-17 glass) was placed et the! 
|oyner. Tne optical resonator consisted of multilayer dielectric mirrors Placed at 
the confo:el ends of the crystal. The laser operated at A = 10,584 X with e line 
widta of approximately 1A. The laser action was sustained at a pumping power of 
2.6 kw, aid a 40% increase in the threshold power resulted in a leser output of 
several tuns of my with a 1° beam divergence. The threshold of the working crystal: 
pulse exe..ted by @ 2.6-kw pumping source was 2 1. Rasin diffienlties in nanctrmnatine 
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AUTHOR:  Mandel'shtem, 8. L.; Pashinin, P. P.; Prokhorov, A. M.; Rayzer, Yu. P.3 
Sukhodrey, N. K, BRERA 


Z 
TITLE: caves Chest ten of a spark in the air due to a focused leser beam. II 


“thurnal ‘ekeperinental tnoy £ ecovetichaskay fiziki, v. 49, no. 1, 1965, 


TOPIC TAGS: gas. breakdown, >» Bir Lp enepecui vl asma = heating, Doppler shift, laser 
al “Beathering ete Ae ee 


eis. a “contdnuat tone of an earlier: ‘work (S. i. andes 
; Vv Prokhindeyev, A. ‘M. Prokhorov, and N. K. Sukhodrev, 2nEIF, = 
i Wy, 2005,. 196K), ‘and presents the results of an experimental investigation of the 
‘jinitial shepe of the leser~induced sir breakdown. A 2—2. 5-j ruby laser with a Q- 
iswiteh |40 nenesecond duration) was used. The plasma temperature produced in the 
ba 
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- fart. has: 1 table, 5 figures, and 7 formulas. 


dicated: that the ionization front moves toward: the focusing lens with e velocity 
of 107 cn/sec. measured on the basis of the Doppler shift of the scattered light. 
The: tot Lon: of the ionized region- under these. ‘condititins can be explained in terms of 
i¢hree’ mechanisms! 1). the hydrodynemic mechanism, 2) the light mechenism, end 3) thd 

‘ successive breakdown mechanism. All three mechanisms were fully discussed by Reyzer 

in an earlier article (ZhETF, 48, 1508, 1965). Under the experimental conditions 

in this work, the first mechantsn is considered the most probable, Values for the 
velocity of the detonation wave front (105 and 133 km/sec) and the plasma tempera- 

ture berind the plasme («910.103 and 720.107K), respectively, estimated on the basis 

of this mechanism are in satisfactory agreement with the experimental deta. rae 

{YK 


Ee 


err iad 
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TITLE: Luminescence and generation in Ca 
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ra , se 
Fy :Dy*" excited by a ruby 1 i 
2 Dy xc y a ruby laser (5 
: . cd i ‘ 
TOPIC TAGS; laser, stimulated emission, ruby laser” optical excitation, light ,;-" 
mo‘ulation an 
ABSTRACT: - Laser action at = 2.36 is re 


“at a temperature of 77K, Pumping was by a ruby laser operated in normal and gtant 
pulse. regimes. The 20-mm-long rod with a 5~-mm diameter 


coatings (reflection coefficient of the coating was 952) 


CaF2:Dy2? laser output was similar to that of the ruby 


oF 
+ A eee eee tn ees eens tot ene sos oe 
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L 1772-66 : 
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by a ruby laser out 
‘the threshold with 

CaF, :Dy?+ laser was 
the temperature. 


was excited by 
several 0.5 


When the giant pulses followed 


he exciting p 

produced giant pulses in CaF, :Dy2+ 
/pulse delayed by 100—200 nanosec and the second, by The failure 

to achieve laser action by a single giant pulse is explained. Orig. art, has: 

2 figures. - 4 {cs] 
ASSOCIATION: -Fizfcheakty dnstitut im. P, ‘N. Lebedeva Akademi 4 nauk SSSR (Physics 
Institute, Academy’ of Sciences —U 4 ' 
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| ACC NR: AP6012070 SOURCE CODE: R/0053/65/085/004/0599/0608 


AUTHOR: Prokhorov, A. M. : of 
ORG: none XZ 
TITLE: Quantum electronics (3 


SOURCE:. Uspekhi fizicheskikh nauk, v. 85, no. 4, 1965, 599-HO4 
TOPIC TAGS: quantum electronics , 


ABSTRACT: A reprint of a lecture read at the ‘presentation of the Nobel prize in 
. December, 1964, this article is a general presentation of the principles and history. 
of quantum electronics. Although Einstein predicted the phenomenon of induction 
radiation in 1917, the beginning of the age of quantum olcotronics actually. bogan, 
the author states, in the winter of 1954-55 with the presentation of the direct 
theoretical bases of the science. Basic fornulas are presented for the coefficient 
- of absorption in a quantum amplifier, which operates on the principle of light 
emission from atoms in an excited state upon external perturbation.’ The author 
states that it would have heen possible to create lasers in 1940, had scientists 
‘been working on tho problem. The theorotical work on energy lovels, radio theory 
for questions of amplification, resonance, etc.) and construction of voluna 
,_Fesonators were all Imown. The creation of a laser operating on selected frequeno~ - 
“des is predicted. Orig. art. has: 6 formas, /JPRS/ . 


SUB CODE: 20 / SUBM DATE: “none / ORIG REF: 007 / OTH REF: 008 
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STRICTS: Fluor i-¢-4— ery: ; 10: ‘gm Long end 7— 10m in diameter with |: 
‘1 aieferent concentrations of Dy3* (0.05, 0.1, 0.2, 0.3, and 0.54), were prepared | 
my in the: single-crystal oratory of the Physics Institute AN SSSR. Camma- 

! 4rred:ation et about 10% r converted the trivalent dysprosium into divalent. The 

: Lumineseence and absorption spectra of the resultant crystals were first measured. 

| The eleorption spectrum was found to consist of a strong ebsorption bend from 
| 2300 0 4900 A, and three weaker and narrower bands, with mexima eat 5800, 7150, 

; and 9.00 Ae Pumping at any of these three frequencies leads to strong lumines-. « 
vi eence in the 2.3<%2.6 » renge. The most intense luminescence occurred at 2.36 pe 
7 
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The Wmigeka ifon ‘threshold Was measured under pulsed conditions and was found 
to be about 25 7. The duration of luminescence was approrimately 18—26 msec. 1 
Laser operation in the contimious mede ves made at the supercooled liquid nitrogen 
temperature. The continuous generation line width was measured with a Febry- 

Perot interferometer, the spectrum being scenned by varying the pressure inside 
the Laterferometer tes. The results show that the geteration line width dces : 
not exceed 0.01 cm™ Narrower lines are expected at the temperatures of Liquid | 
neon 3nd helium, and. tests to determine thie are being planned. It is pointed 

out 12 conelusion that a line width of 0.01 om) is the nsrrowest sver attained 
for 8 Lid-stete lasers. Orig. aks best 2 eoiee 


~~ fog] 
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; ‘gaviek: Sdysproelumedopad: flaceide: cw. Laser 

selar radiation is discussed, Unlike. the first CaFo 3 Dy? 

, developed. by Z,:3. Kiss et al (J. Apple f Phys. Let., 2, no. 5, 
3939.93 which’ ‘operated at the liquid neon’temperature (27K), the pre~ 
Sent. taser. “oparates at the temperature. of liquid. ‘nitrogen’ (77%) » The: 


; ky: ‘tn: Moscow ‘during the. ‘period 20—30- August 1964. The gener='| be 
ation, which oceurred in the Fe absorption band from 25,000 to 
‘10, 000° en™ wl corresponded to the Siz + 51g transition which terminated. 


at: feet apnroxtmatety: 35° eur above: groaned Feveles “The solar rad= 1. 
ara : : ete 
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ence: was focusad by a standard glass, aluminum-coated mirror uaeg aa 
in diameter to a spot 10 mm in diameter, A more efficient trans ¥ 
mission of solar radiation into the crystal was achieved by a eoneeee 
sonderaser made of optically uniform K8& glass or fluoride to which 
“thes active. crystal (26. x. 3.«.4. mm). was. ‘attached. The ends of the 
resonator-wate f£ttted with two parallel (not less than 15") silver 
“mirrors, ona mirvor being 3% reflectiva., The condenser and crystal 
_ were sept in a cryostat with pure liquid nitrogen. 4Since the effec- 
tive area of the mirror was 1500 em* the Laser could be operated in 
a@ nearwthreshold state, Laser action was interrupted when the mirror 
was partially darkened, Ths preLininary leboretory data show theat:fer 2 laser | 
pumped by a’ ‘DESSh-type xenon lamp, laser wavelength was 2.3590 + 10 &, 
a er. devalopad. ‘by ‘the solar Taser was- estimated at several nierot 
Ort basi 2° “Sdguress 2 aa : = [vk]. 


Fer otter i nate tenet ne ence i 
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: : “Enestitue yadernoy ELZLRL Moekovskoge gosudarstvennogo [ 
| universitets ime Me Ve Lomonosova (Nuclear Physics Institute of the | 
Moscow State Universitv): Fizicheskiy inatitht im. P, N. Lebadeva 
Akadewii t nauk. SSSR (Physics Institute. Acadamv-of -Scfenean. Sogn 
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TITLE: A cadmium sulfide laser using two-photon excitation from a iribiy ase ag 
SOURCE: aN sgsx| 


y . 
Doklady, v. 164, no. 9, 1965, 1012-1015 


TOPIC Tacs: laser, semiconductor laser, 


nonlinear optics, two photon absorption 
Y, 


wing, an inter. 
above the threshold was a 
of the same shape as that aa 


density of incident radiation 
ities of 10, 25, and 55 Mw 


» respectivel: 4: ¥si9612 x a o 
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ACC NR: = AP5026978 © 
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: Fig. 1. The emission spectrum of 
CdS excited by a ruby laser 


‘Flux density of: 1 - 20 Mv/cm?2; - 
:2= ho Mu/on? ; 3 - 200 Mv/cm?; pt 
4 ~ 500 Mw/cm?, The radiation 


‘wes polarized with E perpendicular 
- toc. 


207 20 BNI 250 25 av | _ 
- | the value of 10 cm™! for the two-photon coefficient of absorption at 500 Mw the hole ~ 
‘| electron pair creation was calculated to be 10271928 pair/em? sec. This is of the 


order of the magnitude of pair generation required to attain laser action in electron- > os 
beam-pumped CdS. Orig. art. has: 2 figures. ‘ 
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TITLE: A gient-pulse or Dy2* meh with continuous pumping 
SOURCE: AN sssR. DokLagy, v. 165, no. 5, 1965, 1056-1058 


‘topic TAGS :. ient pulse laser, dysprosiun, calcium fluoride, xenon lamp, pumping- 


4 3 Destr bien, Laat~ ea 
“The Oren Oe of. vepedtins giant. pulses: at 2.36 y is. reported in CaF. aF, : :Dy2*| Sa 
pumped. continuously by xenon lemps. Such pulses were first achieved in. CaF, : Dy2 ae 
by. Ye. M. Zolotov, A.M. Prokhorov, and G. P. Shipulo (ZhETF, v. 49, no. 9, 720, 
1965), who used_ru byl aser pumping. A similar method -of.-generating giant pulses in 
YALG: Nd was used by J. E. Gausic, M. L. Hensel, and R..G. Smith. (Appl. Phys. meng 
‘}6, no. 9, 175, 1965). The laser system used in the present investigation (Fig. 1 7 
consisted of a cylindrical dysprosium-doped calcium fluoride crystal 70 mm long and ~ 
7 mm in diameter with plane-parallel ends. The concentration of Dy?+ in CaF, was 
1617 om The crystal was placed in a dewar, where it was cooled by eiveuratins nD 
3 iquid oe The pumping was provided by two cw xenon lamps placed together with | HARA 
a dewar in a tight condenser. An internal tae ba dielectric mirror with a re- ae. 
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_| flectivity of approximately 100% was used on one end of the resonator, whose output 
‘.[ was Q-switched by means of a rotating (50--500 cps) prism with total internal reflec- 
|} tion. The laser beam was incident (at 23°) at a plane-parallel quartz plate and 
‘| directed at a calorimeter and & liquid-nitrogen~cooled InSb photodiode with a time- 
‘resolution of _20+10~9 sec. The time-dependent emission intensity was recorded by 


ee 


Fig. 1. Schematic of the laser system 


2 -.CaF,:Dy2* crystal; 2 - continuous pumping 
xenon lamps; 3 ~ multilayer dielectric mirror; 

~ rotating prism with totel internal reflec. 
tion; 5 - plene-parallel quartz plate; 6 - calor. 
imeter; 7 - InSb photodiode. 


- To oscillograph 
means of an InSb photodiode and DEO-1 and 81-11 oscillographs. The mean intensity in 
both directions (see Fig. 1) was 0.05 w for both fixed and rotating (at 200 cps) 
prisms. This indicates that the rotation frequency of the prism was near optimal, 
The duration and repetition rate of the giant pulses were 1.2 x 1077 sec (calculated me 
{value was 1.05 x 1077) ana 200 cps, respectively, resulting in a peak power of | aa 
h. 12x 103° w. The proposed high-intensity laser can be used in studies of two-photon { : 
. fexcitation of semiconductors with a narrow forbidden eep. Orig..art. has: 2 figures. 
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ORG: Sics Institute im. P, N. Lebedev, Academy of Sciences, SSSR (Fizicheskiy 
institut Akademii nauk SSSR $ Institute of stallogra Acad of Sciences, SSSR 
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TITLE: New type of crystals for lasers with optical excitation oe 
SOURCE: AN SSSR, Iev, Neorg materialy, v. 2, no, 75 1966, 1161-1170 B 


TOPIC TAGS: fluoride, neodymium, laser optic material, lanthanum compound, cerium 
compound, yttrium compound, bariun compound, strontiun compound, calcium fluoride, - 
mixed crystal 


The paper reports new results 
ties and induced emission at 300°%K of a 
ing a neodymium admixture, 
the following composition? 
BaFo-LaF3 (30%), 
77°K were studied, mAa- 
terials. Structur 
spectral properties, 
The thresholds of gen 
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of pure fluorides, and the efficiency was found to be several t 
| ing concentrations of neodymium in the mixed fluorides are ee Gan aa 
in CaFo-Nd3+, The weaker concentration quenching is apparently due to the removal’of 
the structural degeneracy of the optical centers, Migration of the excitation energy 
between various groups of In}+ optical centers is possible in the mixed fluoride”, bry : im 
| tals. ‘he latter may prove effective as sources of excitationfor semiconductor lage 


ACC NR; 


Orig, art. hast 7 figures and 2 tables, : 
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| TITLE: Population inversion in adiabatic expansion of a gas mixture 
SOURCE: - Zhurnal eksperimental 'noy i teoreticheskoy fiziki, Pis'ma Vv redaktsiyu. 


| Prilozheniye, v. 3, no. 11, 1966, 436-439 


- TOPIC TAGS : nitrogen, carbon dioxide, gas laser, adiabatic expansion, 
level, relaxation process, excited state 


vibrational-relaxation energy. 

of molecules of the working gas 

can exchange vibrational excitat i e, 

from which the conditions for 1 As a specific example 

it is shown that in the case of arbon dioxide adiabatic 
expansion makes possible a popu levels (0 0°1) and (10%) | 
of the C02 molecule, For initi 1000 and 300K, the 
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‘| estimated inversion is about 14, with 
: » & maximum 3.5%. It ig al, t 3 
“tinuous mode of adiabatic expansion can be realized by passing rial sivegsaaes a 


Supersonic nozzle. The authors thank 

ee LC L, A. Kulevskty. + Me i 

. _cussions., Orig. art. has: 1 figure and 3 Te snd Vets Marchenko for ee 
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AUTHOR: Mandel'shtam, 5. L.; Pashinin, p, P.; Prokhorov, A. M.; Rayzer, Yu. a3 77 | 
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ORG: Physics Institute in, P. ON, Lebedev, AN SSSR, Moscow (Fizicheskty institut 
AN SSSR) | 


Beitrage aug der Plasma Physik, v, 6, no. 


TOPIC Tacs: 


laser beam, 
ABSTRACT: 


meen 86laser emission, plasma decay, 
ne shift, Doppler shift 
j 


gation wag conducted of airy breakdown 


Produced by a 
The authorg 
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{= 3.2 A (the focal length of the lens was 55 mm). The displacenent of the ionized 
region toward the laser beam Causing the Doppler shift of the line was attributed to 
the formation of a shock wave which intensely absorbed the laser light. A Study of 
the third stage by high-speed Photography (655,000 frames/sec) showed that the break- 


electronic temperature during this Stage was estimated to be about 3—6 x 10'K, Orig. 
art. has: 6 figures, 6 formulas, and 1 table. {cs] 
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| : | ACC NR; AP6007503 SOURCE CODE: UR/0109/66/011/002/0267/0270 


a |AUTHOR: Karlovy, N. V.3; Prokh Le 
H te Zz 
ia ORG: Institute of Physics, AN SSSR Fizicheskiy institut AN SSSR) ss 
TITLE: Regenerated TW quantum am lifiers oy 


22 
ee SOURCE: Radiotekhnika i elektronika, y, 11, no, 2, 1966, 267-270 


. | TOPIC TAGS: laser, quantum amplifier 


a ABSTRACT; The characteristics of (a) a straight-through amplifier with a Fabry- 
Perot resonator, (b) a straight-through unidirectional amplifier in which the 

radiation Propagates circularly, and (c) a circulator-type reflex amplifier are 
‘considered. It ig assumed that the active~substance line width Substantially exceeds 
the resonator Passband, Formulas are developed for cal 
_| field-strength gain; power Sain; gain instability; and reflection factor required for 
realizing a specified gain. It is found that: (1) The regeneration of (a) is stronger 
than that of (b); hence, other conditions being equal, (a) is more Stable and has a 
wider band than (b); (2) ‘The (c) amplifier has advantages over th 
as its stability and bandwidth are concerned. The above results hold true not only 


for resonator-type lasers but also for regenerated quantum r-f TW-amplifiers. 
Orig. art. has: 25 formulas. . 
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ACC NR: AP6011581 SOURCE CODE: UR/0051/66/020/003/05 31/0532 | 
AUTHOR: Konyukhov, V. K.3 Marchenko, V. M.; Prokhorov, A. MM. OU 
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‘TITLE: CaF:Sm*+ laser’ pumped by a ruby’ laser 

SOURCE: Optika i spektroskopiya, v. 20, no. 3, 1966, 531-532 

TOPIC TAGS: laser, solid state laser, stimulated emission 

ABSTRACT: A CaFo:Sm@+ Iaser pumped by a Q-switched ruby laser operating at 65—90K 

-is described. The monocrystals of CaF2:Sm*+, grown by several different m2thods, 

had silver or dielectric coatings. The output of the exciting ruby laser was 0.5 j 

and the pulse duration 50 nsec, The oscillation threshold of the CaF, :Su2+ was 


achieved when the output of the exciting ruby laser was 0.1 Jj. The spectrum of the 
CaF, :Sm2+- laser consisted of three lines, at 0.708, 0.720, and 0.729 ve When the 


pulse had the same shape as the pump'pulse. The energy efficiency of the system at 


i 
temperature was lowered to 65K only the line at 0.708 » remained. ‘The oscillation 
77K was determined to be 0.13. Orig. art. has: 4 figures. : _ [cs] 
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AUTHOR: Dzhibladze, Mm. I.; Zvereva, G. A.; Kostin, V. V.; Murina, T. M.; Prokhorov, | 
A. M.. ats - Pe en hig 
ORG: Fhysics Institute im. P. N. Lebedev, Acadeny of Sciences SSSR (Fizicheskty in- 
stitu nai 


ad 
TITLE: Investigation of the 1 vA and of the temperature shift of 
the continuous Generation frequency of in CaFs 4 
=e, 
soe Zhurnal eksperimental'noy 4 teoretichétkoy fiziki, v. 51, no. 3, 1966, TT3- 


TOPIC TAGS: laser. spectroscopy, solid ‘state laser, paramagnetic laser, 


cw laser, fluorite, dysprosium 1 
ABSTRACT: In view of the possible use of CaFo crystals activated with divalent dys- 
prosium as laser rods at 2.36 y wavelength, the authors have calculated the probabili- 
ties of the nonradiative transitions of the Dy** ion in CaFo which cause the homogene- 
ous broadening of the lumin and also inwstigated the temperature depen- 
Dy** :CaFa cw laser in the vicinity ne ° a } 
nescence line (the transjtion 71,'2) + 8T2\7)) igs 
ime of the lower level 8T2(2 » Since the probabili- 
from this level js of the order of on sec"? The 
lower level, 8T,(2) + moO} and 8722) + 87, (4), 
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determined in the harmonic approximation by perturbation theory, had probabilities 
6.61 x 109 and 7.13 x 109 sec™1 respectively at O°K. ‘The temperature dependence of 
the shift of the cw frequency, measured by means of a Fabry-Perot interferometer with 
@ procedure described earlier (DAN SSSR v. 161, 806, 1965), is found to correspond to 
a shift of 0.0095 + 0.0025 cm) per degree, which is approximately double the value 
calculated from the change in the crystal field with changing temperature. The dis= 
crepancy is attributed to the fact that the point-charge model of the erystal field 
is not & good approximation for Dy**:CaFa. Orig. art. has: 2 figures, * formulas, 
and 1 table. 
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TITLE: Resonance absorption of the V°* ion in corundum at 1.21 mm wavelength 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma y redaktsiyu. 
Prilozheniye, v. 4, no. 9, 1966, 373-376 


TOPIC TAGS: corundum, vanadium, resonance absorption, low temperature research, 
microwave spectroscopy, hyperfine structure } 
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ABSTRACT: The authors report an experimental investigation of resonance absorption o: 
the v3+ {on in corundum at wavelength  ~ 1.2] mm and at liquid-heliun temperature in 
magnetic fields from 0 to 5 kOe. The observed absorption corresponded to transitions 
from the lower level corresponding to the singlet state S,, = 0 to the levels of the 
higher doublet (Sz: = +1). ‘The resonance absorption of the v3t (~0.1%) in corundum 
was measured with @ quasioptical feed-through spectroscope without cavity, which was 
constructed by the authors. The radiation source was a backward-wave tube generating 
an average of ~3 mW in the range from 0.83 to 1.35 mm. The microwave power was fed 
quasioptically to a sample placed in a helium cryostat via teflon windows in the cov 
The helium cryostat could be placed between the poles of an electromgnet. Two serie 
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of measurements were made. In the first, the absorption line was investigated in a 
ferent constant magnetic fields, including zero field, with the microweve-oscilisator 
frequency continuously variable. Ina zero field, two closely-spaced absorption in 
‘lines were observed, corresponding to transitions from the lower singlet level of the 
v3* jon to the levels of the doublet Szt = +1. The frequencies of the transitions 

from the lower level to each of the doublet levels were found to be D, = (247.3 + 0.3) 
and Do = (248.9 + 0.3) GHz, and the initial splitting of the doublet was 2E = ; 
(1.6 + 0.6) GHz. ‘The calculated coefficient of resonance absorption of V>+ in 
corundum was @ > 0,3 em™+. he second series of measurements was made at o number of 
fixed frequencies with the magnetic field varied from 0 to 5 kOe. The absorption ~ 
line observed in this case consisted of eight hfs components. The splitting between 
the singlet and the doublet, equal to 247.8 GHz, coincides within the limits of ex- 
perimental error with D = (Dy + Da) / 2 determined in the first measurement series. 


When the external magnetic field tends to zero, the distance between the outermost 
components yields the upper limit of the initial doublet splitting, 2E <2.1GH.. , 
The authors are grateful to V. Kh. Sarkisov, director of the Corundum Laboratory of 
Kirivokanskiy khimkombinat, for supplying the investigated sample. Orig. art. has: 
3 figures. <p 
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i AUTHOR: Yershov, B.V.; Pimenov, Yu.P.; Fedorov, V.B.; Prokhorov, AeH. 


ORG: Physics Institute im. P.N, Lebedev, Academy of Sciences, SSSR 
(Fizicheskiy institut Akademii nauk SSSR) 


TITLE: Tvo-photon absorption of CaF2: Ho*t** crystals 
oe AN SSSR. Doklady, v. 172, no. 2, 1967, 309-312 oo ' 


TOPIC TAGS: calcium fluoride, holmium, two photon absorption, 


! 
| tuminescence, crystal impurity, PHOTOA/, L935&/2 RADIANO A 
etna ee oe 
; ‘An investigation was made of artificially grown CaF2 crystals containing 
' 0.3 wt% Hott+, The samples were cylindrical, 1 cm in diameter and 
4—5 cm long. They were irradiated, either separately or similtaneously, 
“by a-ruby laser and an Nd-glass laser with pulses of 7.8 and 11.3 joules, 
“respectively. Pulse duration was in the millisecond range. The two-photon ~ 
" processes were detected by the green luminescence (a * 5512 &) arising after 
preliminary nonradiative transition from a ‘two-photon-excited absorption 
level to the initial level 5s, of this line.’ ‘The observed two-photon 
. transitions Were of three kinds, corresponding respectively to the absorp~ 
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\ " 
glass photons, and 1 ruby photon and 1 Nd-glass 
m CaFo + Eut*, in which two-photon abserntion 
Cc. G. B, Garrett, Phys. Rev. Letters, 7, 
of intensity relationships was one of the 
: with only 
intensity; 
S greater than the sum of the separate 
aser. ams showed that the Nd-glass: luminescence : 
lagged approximately sec behind the ruby luminescence » which indicates ' 
a relative slowness of-the transition from the’ 57, absorption level to the 
initial level of the green line. : The relative’timing of the laser 
suitable circuitry, stimlated: 
luminescence of CaF 3 at 77°K was previously demnstrated by Yu. K. 
Voron'’ko, A. A. Ka kiy, V. V. Osiko, and A, M. Prokhorov (Pis'na 
THETF» Ne Jy nos, 1965, p. 5). Orig, art. hasy, 2 figures. [3K]. 
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PROKHORCV, A. N. 
Building Machinery 


Combating dust and smoke in asphalt-concrete mixers. iiekh. stroi., 9. ito. 1, 1952. 


9. Monthly List of Russian Accessions, Library of Congress, April 1958, Unclassified. 
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PROKHOWUY, A. 
Dissertation: "“Investigition of Some Problems of a Container System for hemoving Solid 
Yastes From Houses." Cand Tech ici, Aczdemy of Communal Economy imeni &. u. Pamfilov, 
31 Kay 54. Vechernyaya Moskva, Moscow, 22 May 5h. 


S30: SUS 284, 26 Nov 1954 
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GRISHIN, B.M.,ingzh.; PROKHOROV, A.N.,inzh. 


CS 
Erection of monolithic reinforced concrete shells for water- 


cooling towers without scaffolding. Energ.stroi. noe: 56-58 
'58, (MIRA 12:2) 


1, Moskovskiy filial Orgenergostroya, 
(Concrete construction) 
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PROKHOROV, A.N., kand.tekhn.nauk 


Using vibrators in preparing asphalt-concretea and cement-concrete 


. 5 .1 dor.mashinostr. 3 no.12:6-10 D '58. 
mixtures troi or cia ere 


(Concrete mixers) 
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SER MITT RS SES re TONES TL SoA UT OOPS OY IS NESTE TE Dee aoe BG aA he Re COS Soar RI EEE DET TE eB he ape Geert ar Br 


PROKHOROV, A.N., inzh. 
~ Experience in the erection of reinforced concrete walls in the 
construction of the Beloyarsk atomic electric power plant. 
Energ.stroi. no.25:39-41 ‘61. (MIRA 15:4) 


1. Moskovskiy filial Instituta "Orgenergostroy". 
(Beloyarsk--Atomic power plants) (Gonevats walls) 


: . EB : | Lae Seige ney cer ore Sey ie Grea § eae py re i aagelt eee 3 
TERE EEN TITS TR Be Tite ta ae eee 7 SIRs BA £01 ACURA Oe ERS SPRRANTER ETT ONCE! BOLO RE iact SPRY SR ae i Spm rs Paar 
SESE ESR BETS RLAS eR oeiateeegs maiz PREM SAS ES Sl $ Serre ce TSR ERPS FOF 8 EE SNARE Ror eT eRe Dl el netee ate COAd 
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On Ct ER EAMES REY WES EE UE SESS oot SE Been a ee 


BAKHMETOVA, T.Ye.; DOVGER, F.F. [deceased]; SMIRNOV, P.A.3 PROKHONOY 
A.N.3 SHUMAKOV, I.A.3 MINOSHINA, Yu.N.; SHAGALOV; Ye.S., 


~¥éed.; 


[Album of sketches of stock equipment for the erection of 
structural elements]Al'bom chertezhei inventarnykh pricpo-— 
soblenii dlia vozvedeniia stroitel'nykh konstruktsii., Mo~ 
skva, Pt.1.[Cradlos, stagings, ladders, guard rails. Ap- 
proved by 4 resolution of the technical adrinistration 
No.163 of Dec. 30, 1959 ]Liul'ki, Ploshchadki, lestnitsy, 
ograzhdeniia, Utverzhden resheniem tekhnicheskogo upray— 
leniia No.163 ot 30 dekabria 1959 g. 1962. 141 p, 
: (MIRA 15:10) 
1. Vsesoyuznyy institut po proyektiroveniyu organizatsii 
energeticheskogo stroitel'stva "ORGENERGOSTROI ," Noskovskiy 
filial, 

(Building) 
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_FROKHOROV, A:N.s BURNEVICH, A.M, 


ELSE AR ois 
Increasing the lif 
no .134236- 26, 62, of trolley-bus springs. Stor.nauch.rab,AKKH 


(Springs (Mechanism) ) (Trolley ear ee 
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